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Intelligent Algorithm for Fully Automatic Operation of  
Waste Pit Cranes: 
Applying Modified Genetic Algorithm for Night-time Operation 
Toshiki HIRATA＊, Kenneth J MACKIN＊＊and Yasuo NAGAI＊＊
Abstract: Stable combustion for long periods of time is required in waste incineration facilities to achieve 
stable power generation and emission control. Aside from feeding waste into the incinerator, the crane is 
operated to 1） keep the waste pit flat for safe crane operation, and 2） “mix” the waste several times using the 
crane, in order to break the plastic waste bag and homogenize the waste before combustion. In this research, 
we developed an automatic crane operation scheduler and waste pit simulator. We proposed an improved 
genetic algorithm for time-series optimization in crane operation scheduling. A fuzzy function was used for 
the fitness calculation in the genetic algorithm to evaluate the created crane operation schedule. The proposed 
intelligent crane operation algorithm was able to improve waste pit conditions compared to previous methods.
Keywords: Pit crane, Automatic operation, GA（genetic algorithm）, Fuzzy, Scheduling














































































































































































































































































































































































































































































































No． 手法 平坦度 s＊ 撹拌度m＊ 平均適応度AF＊
１ SGA－平均演算－ 0.62220 0.99980 0.81100
２ 時系列改良GA－平均演算－ 0.62553 0.99983 0.81268
No. 手法 平坦度 s＊ 撹拌度m＊ ファジィ適応度FF＊
３ SGA－ファジィ演算－ 0.74385 0.75156 0.74385
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